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The catch/haul by the trawl-net from October, 1956 to September, 1957 in 
the sea area off the Pacific coast of Hokkaid6 from 142'30'E to 144'50'E has been 
analysed to clear up the nature of the bottom fish community especially in the 
case of dominance of Atheresthes evermanni Jordan et Starks on the assumption 
that it is reflected from the composition of the community. 
STRATIFICATION OF SHOAL BY PERCENTAGE-CATCH /HAUL 
The percentage-catch/haul, p, was transformed into 0 = sin-1 ;/P for approx-
imate normalization. The frequency distribution of 0 is polymodal in every 
species. In Atheresthes evermanni each single distribution was separated and named 
as Group IV, III, II and I respectively in the order of magnitude of 0 from the 
larger to the sma1ler (Table 1). 
The square roots of the frequency of fishing at the unit areas which are divided 
by the isobaths lines of every 100m and the latitude and longitude in every ten 
minutes, distribute in bimodal normal type excluding two extreme values (EF 
Area). "S Area" less than 11 times of hauling was separated from "F Area" of 
more than 12 times, conveniently from the crossing point of the two normal dis-
tribution curves. Each area is scattered geographically without distinct 
boundaries. The frequency distribution of 0 of each area shows a slight per cent 
difference in a little part, but no difference in the modal situations, being coincident 
with those of the total distribution. Consequently the grouping of 0 can be 
adopted reasonably to every area. In Group IV A. evermanni is always dominant, 
and in Group III it dominates excluding a little part, and in Groups I and II there 
is no case of dominance of this species. 
The frequency distributions in three periods, Octobe1~ January, February-May 
and June-September, show scarcely any differences among the areas of fishing 
1) Contribution from the TOhoku Regional Fisheries Research Laboratory, No. 134. 
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Table 1 
Characteristic values in the groups of percentage-catch 
of A. evermanni per haul 
Group I II III 
Theoretical number N 359 (25%) 1 759 (53%) 187(12%) 
40.2 Mean 0 8.1 21.9 
p 1.99 13.91 41.67 





45.3-75.9 Limits of 95% range •• p, 0.068-6.44 2.29-33.07 21.03-63.95 50.52-94.07 
Standard deviation 3.3 6.6 6.6 7.8 
Crossing point of dis- e, 12.6 34.2 50.7 
tribution curves p, 4.76 31.60 59.88 
Number divided by Pc 365 769 173 127 
96 of number in each group, 
19.3 39.3 16.5 24.9 !October-January l February-May 17.0 67.4 14.0 1.6 
J nne-September 38.4 52.5 6.7 2.4 
[S Area 21.1 54.4 10.3 14.2 
1F Area 
27.0 51.2 13.1 9.8 
EF Area 24.1 63.4 9.7 2.8 
grounds, but among the periods they show some interesting discrepancies, i.e. 
Group IV almost disappears in the period from February to September, and Group 
II stands high in February-May and Group I in June-September (Table 1). The 
excellence of Group IV in October-January, the main period being December, is 
related to the shoaling for reproductive activity, and its geographical centre lies 
on the part of F Area off Kusiro. 
EFFECTS OF WATER DEPTH AND SUBDOMINANT SPECIES 
For analysing the effects of the water depth in the fishing ground and the 
role of the subdominant species on the occurrence of the community dominated by 
A. evermanni, the occurrence rates of the community have been observed in two 
depths zones shallower and deeper than 500 m (Table 2). The analysis of variance 
on the values of angular transformation of the occurrence rates results in that the 
difference between the depths is significant at the 5 per cent level and that between 
the depths is insignificant. The differences between the subdominants are highly 
significant. 
The mean catch/haul and the mean number of subordinate species of each 
depth zone generally show insignificant differences within the respective groups, 
but between Groups IV and III significant differences are observed only in the 
catch/haul (Table 3). Consequently it is evident that the group of percentage-
catch jhual is concerned with the different grade of density of the shoal. Partic-
ularly higher variances in the number of subordinate species in Group IV in the 
zone shallower than 200 m and in Group III in the 200-400 m zone seem to be 
derived from the lack of homogeneity of the composition, taking account of the 
results analysed from Table 2 and that the community contains various 
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Table 2 
Frequencies of occurrence of subdominant species 
in A. evermamti community* 
Depth in m I -500 I 500-1000 I Total 
Group of percentage-catchjhaul III I IV\ Sum III\ IV\ Sum III\ IV\ Sum 
Subdomidant species 
Clidoderma asperrimum 4 1 5 34 83 117 38 84 123 
NI icrostomus aclme • 24 10 34 0 0 0 24 10 34 
Glyptocephalus stelleri 13 7 20 0 0 0 13 7 20 
Other Pleuronectidae 3 1 4 0 0 0 3 1 4 
Sebastolobus macrochir 20 4 24 17 1 18 37 5 42 
Sebastes sp~. (Menuke) 6 1 7 9 3 12 15 4 19 
Theragra c alcogramma 8 4 12 0 0 0 8 4 12 
Cottidae · 8 0 8 0 0 0 8 0 8 
Coryphaenoididae and Moridae 0 0 0 2 1 3 2 1 3 
Squalus acant!tias 2 0 2 0 0 0 2 0 2 
Rajidae 2 3 5 0 0 0 2 3 5 
Polypodidae (Mollusca) 0 1 1 0 0 0 0 1 1 
Others 7 1 8 1 9 10 8 10 18 
Total 1971 331130 1 63197 1160 1160 11so 1200 
* When two species are equivalent as subdominant, both species are calcu-
lated in the number respectively, but they are less than 1 % in total. 
Table 3 
The catch/haul of A. evermanni and the number of subordinate 
species in the community 
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Depth in m -200 I 200-400 I 400-600 I 600-800 1800 1000 -
C, Mean catchjhaul in kan* 86.0 116.0 - 72.0 83.8 
(geometric _mean) 
u~, Mean s.quares in log. 0.150 0.179 - 0.098 0.086 
fi., Mean/: number of subordi- 6.21 7.80 6.50 4.84 5.00 
nate species 
u~, Mean squares of n 7.84 1.73 1.00 1.23 0.62 
N, Number observed 19 10 4 76 14 
c 36.2 40.3 27.2 27.1 -
u: 0.147 0.205 0.075 0.123 -
;; 7.68 7.44 5.64 4.87 4.67 
ui 1.71 4.19 1.67 2.48 2.33 
N 40 32 22 45 3 
* lkan=3.75kg 
subdomimtnt species in the zones shallower than 400 m (Table 5). In fact, among 
the communities holding the main subdominant species there are found three strata 
of different numbers of subordinate species and their variances, i.e. the first 
stratum holds Microstomus achne and Glyptocephalus stelleri, the second Theragra 
chalcogramma and Sebastolobus macrochir, and the third Sebastes spp. and Clidoderma 
asperrimum, as the subdominants (Table 4). But the variance of the number of 
subordinate species in the community having Th. chalcogramma as the subdominant 
is extremely high, and that of the catch/haul in this case is rather lower than 
the others, among which insignificant differences are found except a slightly higher 
value in the case of G. stelleri. These facts may be taken as that Th. chalcogramma 
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Table 4 
The number of subordinate species and the catch jhaul of A. evermanni 
in the communities having the main subdominant species 
Subdominant 
species 
I Number INu~~~~ ~~esci~~rdi~~ Catchjhaul of A. evermanni 
\observed Mean \ Mean ¥ek_n* 1 1Mea1_1t~n \ Mean squares m an ogan m squares 
Jl:I. achne 32 7.75 3.26 37.7 1.576 0.200 
G. stelleri 20 7.70 3.11 57.0 1.756 0.293 
Th. c!lalcogramma II 6.82 8,00 41.1 1.614 0.044 
S. macrochir 39 6.15 2.16 43.9 1.643 0.118 
Sebastes spp. IS 5.00 1.18 28.7 1.473 0.109 
C. asperrimum 116 4.8! 1.63 56.8 1.754 0.141 
• Geometnc mean 
does not always occupy a stable situation in this community, but acts as an 
influent species affecting the composition of the community. The catch/haul is 
not parallel with the number of subordinate species. After all, it is clear that these 
strata depend upon the depth of the habitat, as observed in Table 2 and further 
elucidated from the occurrence rates of subordinate species in various depths (Table 
5). Furthermore, in the vicinity of the communities of each subdominant species, 
those dominated by these species are more or less always observed. These facts 
probably show that all the associated species appear in the community according 
to the depth range of their own habitat. According to the analysis of variance 
from Table 2, the interaction between the subdominant species and the depth was 
highly significant. 
Table 5 
Occurrence rates of subordinate species in A. evermanni community in various depths 
(The figures in parentheses are the percentage of subdominant cases.) 
I 
Depth in m 
Subordinate species 
-200 200 400 1 400 600 1 600 800 1 800 1000 - - - -
Clidoderma asperrimum 81.4 
88.T.4l 
92.3(12.5) 99.2(80.0) 100.0(88.2) 
Microstomus aclme 
93.2t.2l 0.9 28.4 Gtyptocephalus stelleri 
- - -
59.3 45.7 33.3 21.4 3,8 - -
Other Pleuronectidae 52.5 6.5 47.6 5.0 61.5 !.7 -Gadus macrocephalus 37.3 38.1 - - -Tkeragra chalcogramma 52.5 ~ 6.5l 76.2~28.ll -· - -Sebastolobus macrocMr 15.3 33.3 71.4 43.3 92.3(62.5) 89.3~ 7.4l 94.1( 6.3) Sebastes spp. (Menuke) - 14.3 16.7 96.2(24.0 76,9 9.7 88.2 
Cottidae 71.2(14.3) 59.5( 4.0 11.5 4.1 
Coryphaenoididae, Moridae -- - 23.1 42.2 53.0 
Squalus acanthias 18.6( 9.1) 23.8(10.0) - - -Batltyalopex barbouri - - - 4.1 -Rajidae 62.7~ 8.1l 52.4 ( 4.5) 73.1 23.1 23.5 
Polypodidae (Mollusca? 83.1 2.0 76,2 38.4 56.2 35.3 
Pandalidae (Crustacea 10.2 14.3 - 0.8 -Others 83.1 (12.3) 66.7( 7.1) 80.7( 9.5) 91.7 ( 6 .3) 94.1 ( 6.3) 
Number of observations I 59 1 42 1 26 1 11 
CONSTRUCTION OF COMMUNITY 
The frequency of the catch/haul, C, seems in general to follow polymodal, 
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logarithmic normal distributions, and in A. evermanni five modes are observed, but 
each mode does not correspond to each group of percentage-catch/haul respectively, 
for the correlative distribution between 0 and log C may not be simple. However, 
the largest class of the catch/haul are almost contained in Groups IV and III. 
Furthermore, interesting facts are found that the mean values and the ranges of p in 
each group are opposite to the analogous groups of other species respectively, nearly 
in the same level, and the total catch/haul is regarded as constant at least in 
this area throughout a ye~r, because its logarithm follows a normal distribution, 
and moreover the differences are so slight that the largest deviation from its 
logarithmic mean is only 4.2 per cent among the areas or seasons in question. 
Therefore it is concluded that the bottom fish community is composed of various 
species with the constant ratio in quantity among them, and consequently there 
exists an equilibrium among the densities of shoals of constituent species in the 
community, the total standing crop being constant. 
SUMMARY 
In the bottom fish community there are four groups of different density in the 
shoal of Atheresthes evermanni, of which the two groups having larger densities 
dominate in it accompanying with various subdominant and other associated species, 
which change their occurrence rates with the water depth. The number of asso-
ciated species varies also with the subdominant one and the depth. The density of 
each groups is analogous, in general, to those of other species, and the total standing 
crop is always constant. Consequently the association is regarded as an assemblage 
of various specie~ distributed in the depth ranges 'of their own habitats, holding a 
definite quantitative relation among them. 
